[Distribution Characteristics and Health Risk Assessment of Antibiotics in the Water Supply System in Tianjin].
Six groups of 10 antibiotics in the water plants and water supply network in Tianjin were sampled and analyzed by using solid phase extraction and high performance liquid chromatography-mass spectrometry. The concentrations of 10 antibiotics were detected in the water treatment process units, and the distribution, migration, and health risk assessment in the water supply networks were studied. The results of antibiotic determination in the water plants showed that the antibiotic concentrations were 0.96-126.43 ng·L-1, and the removal efficiency was -46.47%-45.10% in plant A using traditional treatment processes. The coagulation treatment process was effective for the antibiotic removal in plant A. In plant B with an advanced treatment process, roxithromycin was not detected, and the concentration of other antibiotics was ND-72.27 ng·L-1. The removal efficiency of the antibiotics was 40.25%-70.33% in plant B, which was remarkably higher than that in plant A. The results indicated the process of UV combined with chlorine disinfection played a major role in removing antibiotics in plant B. In addition, the antibiotic distribution in the water pipes indicated that the detection rate of roxithromycin was 75.0% and that for other antibiotics was 100.0%. The concentration of 10 antibiotics was ND-348.99 ng·L-1 and decreased gradually with the increase of the transmission distance, which followed the first order reaction kinetics model. Based on the Monte Carlo method, the carcinogenic and non-carcinogenic health risks of antibiotics in drinking water were assessed. The results displayed that both were at an acceptable level of risk.